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U, S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliterati

A a A a A, a Pp P p R, r &
b o 5 6 B, b Cec C ¢ S, s -2
- 88 B ¢ VvV, v T T T m P, ot 'E%
'{ rr r s G, g Yy Yy vy U, u —éi

& 4 a 2 D, d @ ¢ ® ¢ F, ¢ .
: E e E ¢ Ye, ye; E, e¥* X x X «x Kh, kh
Mo X x Zh, zh Uu U y Ts, ts

3 3 3 Z, 2 Yy Y v Ch, ch

Hu H u I, 1 W ow & w  Sh, sh

H AR a Y, ¥ U ow o Shch, shch

H K K x K, k bov D s "

2N a L, 1 H & N u Y, ¥
S M M M, m b b b » !

} H u H N N, n Qa3 9 E, e

g o] 0 o 0, o W D » Yu, yu

n n o P, p Al A A a Ya, ya

*ye initially, after vowels, and after », b; € elsewhere. '

When written as € in Russian, transliterate as yé& or €.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian Englisl.

sin sin | sh sinh arc sh sinﬁ:i

cos cos ch cosh arc ch ¢osh |

tg tan th tanh arc th tann_;

ctg cot cth coth arc cth coth *

sec sec sch sech arc sch sechzi

§ csc esch csch arc c¢sch ¢sch

Russian English

rot curl
1g log -
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"STATE STANDARD OF THE UNION SSR GROUP V06 -

‘METAL AND NON-METAL INORGANIC COATINGS.
B METHODS OF CHECKING

GOST
16875-71 .

To Replace i
§B¥»§bg*gec£ee gf the State Committee GOST 3247-46 -
:0f Standards, Council of Ministers, USSR
ifrom 6/1V/1971. No. 693 - GOST 3003-58
‘Ef€ective  1/VI1/1972 GOST 3265-46
; GOST 3264-46

?NOncomp1iance with=the standard will GOST 3263-46

g?e prosecuted in accordance with the
law

T e e

‘0fficial Publication

Reprinting is nrohibited

: This standard is expanded to cover metal and nonmetal inorganic
‘coatings applied by the electrolytic, anodizing, and chemical
%methods and it established methods for checking them for corres-
gpondence with the requirements of GOST 3002-70.

i The standard corresponds to the recommendations made by SEV
é[Cohncil for Mutual Economic Aid (COMECON)] on the standardization:
iof RS 2457-70, RS2458-70, RS 2U459-70, RS 2460-70, and RS 2522-70. :
ikuySAMPLING ORDER

— =1, 1. The number of articles selected- for checking is deter=—
‘ﬁiﬁéﬁ‘by GOST 3002-70.

- F-1.2. When necessary, the areas of the surfaces of the articles
;=on which the control measurements: are made are stipulated in the




teohnionl documentation with the article,
2. METHOD FOR CHECKING THE APPEARANCE OF COATINGS

2,1, The method im bnsed on the detection of defects on the

.,OOOﬁlﬂg surface by visunl examinntion and i{s applicable for articlos

of nny shape and dimensions,
2,2, The chock is performed by examining the articles with n

naked eye in a room with the 41llumination of at least 300 lux,

The need for using optical devices with indicated mupnification
of power must be stipulated in the technical documentation for the
article,.

Recommonded ocquipment: loupes of types LI-3, LI~/i, and others
an per 00ST 8309-57 and 00ST 7594-55,

Devices of various designs or samples are permitted for de-
termining the depgree of luster of the coatings,

The results »>f the external examination are recorded in a cer-
tificate.

3. METHOD3S FOR CHECKING THE THICKNESS OF COATINAS

A. Physical Destructive Methods

3.1, Megnetic, electromagnetic, and radiocactive methods and
the eddy-current method,

3.1.1. The essence of these methods 1s based on the principle
that, depending on the change in the coating thickness, the following
changes occur:

magnetic method -~ in the force of separation of a permanent

| magnet from the surface of an article;

electromagnetic method ~ in magnetic flux arining between the
converter of the instrument and an article;

radioactive method - in the intensity of the reflected beta
radiation;

method of eddy currents = in the impedance transformer of the
inastrument, 2caused by the induction of eddy currents in the part,

3.1.2, Application and special features of these methods, de=-
pending on the material of a coating and the banic materinl, are
indicated in Table 1,



;;; 3,1.3. In performing the measurements, it is permitted to use
;;ﬁgiruhénts (thickness gauges) of various desipgns with errors in
pergentages:

-~ magnetic method ... +15

electromagnetic method ... *10

radioactive method ... *10

eddy current method ... 10

3.1.4. Berore the measurements are made the articles are de-
7greased in an organic solvent (bensine, trichloroethylens, ete.)
“or a paste made from magnesium oxide.
= 7 Wheh the paste is used for degreasing, the samples are washed
étheroughly by a stream of distilled water. These are dried in the
Zair which is free of dust and oll or by means of a filter paper.
: The degreasing process can be dmitted when the gheck 1s made
immediately after the coating has been applied.

The measurements are made in accordance with the Instruetion

iwlth the instrument.

. 3.1.5. Arithmetlc mean of three meagurement values is accepted
as the measurement result.

B. Physiecal Destruetive Methods

3.2. Metallographic (microscoplce) method

3.2.1: This method is based on the determination of the coating
:thickness on a oross seetion with magnification and is applicable
;£ar determining the local thlekness of the single=-layer and multl-
Zlayer eleatrdlytic and anadised ceoatings, primarily as an arbitra-
%ticn method.
. 3.2.2. Metallographic microscopes of all types are permitted.

Recommended magnifying powers: QDG—me 0 for coatings wp to
éepm thick and 200 for coatings which are over 20 pm thick.
3.2.3. To determine the coating thickness, thin sections with
Aiéfbss out of the coating (ecross section) are preparsd as indleated

The surfaaé of the hin seation is demreased as instructed in
4 and, when necessary, it is etched. Solutions in-




th;gigggggopg for measurements 1s readied in accordance withf

nstructfons for the instrument. ;

i " At least three measurements are made along the entire length
’i,'—of the ‘section.

N 3.2.4., Arithmetic mean of three measurement values 1s used as-
" ithe measurement result.
. 3.3. Weight method
i 3.2.2. This method is based on the determination of a mass of:
7the applied coating and is used for determining the average think-
iness of the single-layer electrolytic and chemical coatings on
%ﬁéﬁts whose mass 1s. not -over 200 g. T
: The relative error of this method is +10%. :
3.3.2. In this case, equal-arm laboratory balance is used with
an optical readout of the type VLR-200 as per GOST 15076~69. Other
'types of balance may be used, providing they have an accuracy :
:_up to +0.001 g. §
3.3.3. The parts are degreased in accordance with Section 3. 1 4y,
3.3.4. The mass of the applied coating is determined by weigh-

‘ing the part on an analytical balance before and after the applica—
‘tion.

: 3.3.5. The following formual is used to calculate the average!
?thickness of the coating (Hav) in micrometers: ;

H .= (g2 = £1).10000
av e
SY

mass of the part before the application, g;
mass of the part after the appiication, 23
area of the coating surface, cm

- density of the coating material, g?cm3.

Chemical Methods

drop, and stripping methods : :
; 3 R 1. The jet method is based on the dissolution of a caating
;1$h;a solvent flowing onto the surface of a part in the form‘oﬁ_m




- The thickness of the coating is calculated using the time 1t
?fakés>for the coating to dissolve (intermittent-jet method) or by .
‘the amount of the solvent spent to dissolve the ccating (Jet-test
‘method). N

The point at which the coating is dissolved is established
‘visually or with the aid of an instrument, which records the change
Ein the potential or the current at the moment of complete dissolu-
‘tion of the coating (electrojet method). : -
; The drop method is based on the dissolution of a coating_undep
;the effect of the solution drops applied to the surface and which
?remain there for a certain period of time.

: The thickness cf a coating is determined using the number of
Adrops it takes to dissoive the coating.

1 The stripping method 1s vased on the dissolution of a coating
:in a selution which does not affect the metal of the part.

: The coating thickness 1s calculated using the mass of the dis-
ésolved metal which 1s determined by two methods - by means of a
‘chemlcal analysis of the solution or by weighling the part before
‘and after the dissolution of the coating.

3.4.2. The jet and drop methods are used to measure the local
:thickness of the single-layer and multilayer metallic coatings in-
;dicated in Table 2, on the surfaces whose aréa is at least 0.3 cmzi‘
EThe Jet method is not used for the parts whose contour prevents
‘the draining of the solution.

/ The drop method is not recommended for use due to the large
éerror and the duration of measurement, especially for coatlings
iwhose thickness 18 over 20 pm:

: The stripping method is used to measure the average thickness:
%of the single-laver and multilayer coatings of the parts having
Zsmall dimensions, primarily it 1s used as an artitration method.
‘This method is not applicable for aluminum alloys of types AK4,.
{AK4-1, and AK6, which contain copper and mickel.

i The relative error is given below In“percentages for each.

Emethod, when determining the coating thickness from 2um and highen*
— intermittent-jet method ... +10 :
=3_se;§:ft;es/t mgthOd R i}.s H




~-drop-method ... +30
; stripping method ... #10.
3.4.3. Before the measurements, the samples are degreased in :

mul}lu"l'i!lw [

éabcordance with Section 3.1.4.
Chromate and phosphate films from the zinc and cadmium coatings

are removed by means of a cott.n pad wetéed with hydrocnloric acid

fat a density of 1.19 g/cm3, diluted at 1:8 ratio.
A drop of solution contalning 5 g/l of copper sulfate is placed

. EQn‘the surface of a coating and is left there for 1 min to check
’»jif the chromate and phosphate films have been removed completely.
“The darkening of the  surface indicates the absence of the chromate

.and phosphate films.
The dissolution of the chrome layer from the multilayer coat-

5 ings is accpmplished in a hydrochloric actd solution with-a density
?at 1.19 g/em” with the addition of the antimony trioxide in the .

?

amount Of 1—2 Wt. z. --
3.4.4. To prevent the test solution from spreading, the surface

«of the samples 1s isolated with any material that is chemically
In the case of the jet method, the isolation material is

stable.
applied in the form of strips i» parallel with the direction of
.ance of approximately 4 mm from

ﬁrun off of the solution, at a
jone another; in case of the dro, method, a surface approximately

6 mm in dlameter is isolated for the measurements.
% . Before the measurements, the samples and the test solutions
iare kept in the room until thelr  temperature beccmes the same as

éthe environment.
~§ '~ It is recommended that the coating thickness be determined
fbefore any additional treatment (chromium plating, phosphate coat-

ing, ete.). ’
3.5. Intermittent-Jet Method
shown in Fig. 1 is used for the megr_;

,,3 5.1. The apparatus
surements, which consists of a dropping funnel 5 with cock 6. A -

Ecapillary tube 8, from which solution is delivered to the surface




and -constant pressure, when cock 6 is open all the wav. °

 Constant pressure is established by means of a glass tube 4
‘irnserted through tube 3 into the neck of the funnel and having an
opening ¢ for alr entering the funnel.

The lower =nd of the glass tube 4" must be in the solution at
all times at a distance of 250+5 mm from the end of capillary tube
8. Thermometer 1 is inserted into tube 4. '

The solutions useq.fergthese measurements are given in Table
" 2 and the instruction for their preparation in attachment 2.

3.5.2. The device is prepared for use as follows. Funnel 5
18 f1lled three fourth with a prepared solution, capillary tube §
‘¥s filled by opentng cock 6. The neck of the funnel is plugged
;gith a rubbergstapper 3. Cock 6 1s opened agaln and the sclution
-1s given a chance to flow out of the funnel until there is an even
:suction of air bubbles into the funnel through tube 4, which in-
:dicates that constant pressure 1s established.

i Prior to the test, the flow rate of the sclution from the
capillarv tube is checked, which must be the same as indicated in
§Se¢tion 3.5.1.
' The apparatus prepared as described is secured by means of a
.laboratory stand in such a way that the end of the cavillary tube
‘4s at a distance of 4-5 mm from the surface to be tested and that
the angle between the axis of the capillary and the surface of
‘the sample,.:or, in. ‘the case of -a curvilinear surface tangent to
‘this surface, 1s at 45+5°.
- To prevent the solution from spreading and splashing, & slass
;rc&, on which the solution should flow into s receptacle, is placed
%against the sample as close a&s possible to the area of testing.
7j 3.5.3. To bagin the measurement, cock 6 is opened and a stop-
watch 1s started simultaneously; after a certain period of time,
‘the cock 1s closed and the stopwatch is stopped, and the area vhere
: he stream fell 1s examined to see whether the color of the sur-
ace n1s changed. If there 1s ne change in the color, the cock 1s
pened agaln and the stopwatch 1s started. This process is re-
peated until the color changes at the location where the stream
alls. The point at which the measurerent is stopped is irndicated




b
\ “!'I,'l, ! l"l‘}{,’;l}'t\il'}'ll“l" i K{h'l\)

in Table 2. - -
’ Duridé the subsequent measurements, when an approximate number
‘of seconds 18 known during which a given coating dissolves, inter-
vals between the measurements are as 1nfréquent as possible. The
number of seconds during which the stream flows is added.

When the thickness of the multilayer coatings is measured,
.the time it takes for each layer to dlssolve 1s recorded separately
and the thickness 1s calculated as shown below.

The tempersture of the solution is recorded.

After the measurements are over, the apparatus 3is washed and
filled with distilled water.

3.5.4. The iocal thickness of the coating (Hl) is determined
in micrometers, using the following formula:

H

1 = Hetts

where
’ Ht ~ thickness of a coating removed in 1 s, in ym;

t - time 1t takes to dissolve the coeoating, in s.

The gquantity ﬁt is given in Table 3 for different coatings.

The -following -correction factors are intrcduced into the for-
‘mula’ used- to: calculate the thickness: 1.35 for copper coatings from
cyenide electrolytes; C.7 for cadmium cecatings from sulfuric acid
electrolytes; 1.09 for the chromium lustrous coatingzs from sulfuric
‘acid electrolytes; 1.2 for the chromium lustrous coatings from
self-adjusting electrolytes; 1.04 for the chromium dull coatings
from self-adjusting electrolytes; and 1.3 for the chromium dull
.coatings from tetrachromate electrolytes.

Wheh calculating the thickness of nickel coatings from electro-
lytes with luster-forming additives, the coefficients given in Table
‘4 are introduced into the formula.

V The arithmesic mean of three values obtained from the measure-
ments i used as the measurement result.

— =" 3.6. Intermittent-Jet (Electrojet) Method

777 3.6.1. For these measurements the spparatus (Fig. 2) described
;Iﬁ”SEétion 3.5.1 is used, with the exception of the fact that &
%3@?3%6 glass tube 10, with a platinum wire 11 soldered in its

b o RO s i b T
W ' '
[ s
I , .
)



§c}o$¢d end, 1is inserted into the stopper 3, which plugs funnel 5.
‘The lower end of the glass tube 10 must be in the solution at all
;timés at 25045 mm from the end of capillary tube 8.

: 1r.2 platinum wire and the sample being tested are connected
‘to an electrical circuit, which includes current source 13 (dry-
‘element battery of 3 V, as per GOST 2583-70 or GOST 3316-65), gal-
-vanometer 16 (null instrument), carbon fixed resistor 14 of type
VS of 10 ohm, as per GOST 6562-67; variable carbon resistor 15 of
‘type SP of 22 ohm, as per GOST 5574-65, and switch 12.

The electrical circuit can include a potentiometer of type
R306, R307, as per GOST 9245-68, or millivoltmeter LPU-01l or LPM-
60M-10.

i An electrical system is.permissible when the compensation
imethod 1s used.

; The apparatus 18 prepared in accordance with the instuctions
éin Section 3.5.2.

i The sample to be tested must be electrically insulated for a
%metallic stand.

: 3.6.2. When the measurements are made, the electrical system
Eis turned on and the stopwatch is sterted when cock 6 is opened.
‘The stopwatch 1s stopped and the cock 1s shut off at the moment
%the necdle of the instrument deflects, which occurs when the coat-
zing is dissolved and the base metal or a sublayer appears.

) 3.6.3. The measurement results are processed in accordance
‘with Section 3.5.4.

" 3.7. The Jet-test Method

: 3.7.1. These measurements are made by means of an apparatus
‘consisting of a 50 ml buret (GOST 1770-564) graduated at 0.1 ml
‘'with glass cock, to which a capillary tube is connected by means
éof a rubber tube. The capillary tube is callbrated in such way
fas to deliver 10+0.1 ml of distilled water at 18-20°C in 30 s,
iwhen the cock is opened completely.

"~ The solutions given in Table 2 are used for the measurements.
~ 3.7.2. To perform the measurement, the cock is opened all the
iway to let out a stream of solution. After a certain period of

g@?ﬁ:ﬁ_the cock 1s closed and a check is made to see whether there
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i1 ocolor on the suvface of the base metal or a sublayey (see Table

 thiekness of the eoating (Hi; in mlercmetera:

»%viﬂﬂ~®hé selutions used for thé measurementy, time the drop remaina

18 j cnange 1n color of the surface at a point where. the stream
§hi§s 3.6, If there 18 no shange in the eslor, the process 18 re-
%péaged until there i1s a ehanpe in color.

- Bnd of the measurement 18 established aceording te the chanpge

2)
; When measuring the multilayer eeatlhps, the amount of gelutien
uged to dissolve each layer is recorded individually, then these
amotnts are added, andG the thiekness of the coating 1z ealeulated
‘a8 shown below,
: ‘the temperature of the gsolutien is recorded.

3.7.3. The followlng formula is uged t9 detérmine the lecal

' Hl ® vav,

‘wheve

: H, = thickness of the eoating removed with J ml of solution,
dn pn (see Table 5)3

’ V « amount of solution used to disgolve the eoating , In mi,

The arithmetlic meen of three measurement values is accepted
as the measurement result.

The following eorvectlon factors are Intvoduced into the fop-
imul& uged to caleulate the thiekness: 0.7 for the eadmium cdoatings
*rram sulfurie acld eleetrolvtes and 1.35 for the copper coutings
‘from eyanide eleetrolytes.

: 3.8, Drop Method

§ 3.8.1, A drop 1s applied from a dropper with the interhal
fdlameter of the end eof the caplliary at 1.5=2.0 mm onte the surface
§6f"a goating.and left there for 4 eertaln period af time. 'Then
sthis dvop 18 blovbed dry with a filter paper, after which, 4 se=
éééﬂa drop of the solution 18 placed on the same spot. This procvess
Ya-pepeatdd until the base metal or a sublayer appears, or a spob
'of-8--contact=1solated metal.

'ori“the surface, and the point ab which the moasurement is bevminse
‘ted-are indicated in Pable 6.

the luaeal
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offthe coating (H ) in micrometers-

Hl = n (n -~ 0.5),

~ = thickness of coating removed by one drop of solution in

7 The arithmetic mean of threehmeasurement values ls accepted
Heghe‘measurement result.
7 3—9{?Stfipping Method
: *i:3 9.1. These;measurements are made in $wo ways:

}7a) the part 1% weighed and immersed into an appropriate solu-
:*on,,after the coating of the part is dissolved, it is removed
-romthhe solution, washed, dried, and welghed. ‘

{" - The following formuta is used to detcrmine the coating thck-
s§'{gév2 in micrometers:
5 =(GL= :2%3009
Y

mass of the part before the coating was stripped, g;

mass of the part after the coating was dissolved, g3
- density of metal ceating, g/cm3;

Sarface area of the sample, cm2;

b) the part is immersed int o an appropriate solution; after
,zthe coating is dissolved, the part is removed from the solution
'gi?dlwashed ‘several times with distilled water. The solution 1s
combined with the water that has been used for washing and then
gt/ansferred to a flask up to a park and the liquid is analyzed for
ithe content of the dissolved metal.

'The solutions for removing the coating are given in Table 8.

The following formula 1s used to determine the average coating
tckness (H ) in micrometers:

_ P+10000

H .

lss of metal obtained by chemical analysis, in g.




METHODS.-FOR- FOR CHECKING THE POROSITY OF COATINGS
: h'l. Paste Method .

* 4,1.1. The method is based on chemical interaction of the base
metal or a sublayer wlth the reagent in the areas of pores and other
gb;eaks in the coating with the formation of colored compounds.

;7 This method 1s used to determine the poroslty of the cathode-
;type metallic coatings on steel, copper, aluminum, zine, and theilr
éailoys and of the lnorganic nonmetal coatings on aluminum and its
alloys, on articles having any shape and dimensions.
4,1.2. The following item$s are used:
: hair brushes as ‘per GOST 10597-70 (varicus pulverizers can be
 used);
f pastes. The composition of pastes is given in Table 9. The
;méﬁhod of preparation 1s given 1in attachment 3.
H 4,1.3. The articles are degreased as per the instructions in ;
iSection 3.1.4, :
. The paste 1s applied to the surface of a coating by means of
~“the brush, pulverizer, immersion, or some other method, which en- :
»~sures an application of a uniform layer of the paste which 1is left
‘~on for 10 min.
; The application of a paste is at 0.5-1.0 g/dm .
After the check is made, the paste 1s Pemoved by washing the
rticle by running distilled water, then it is dried and the prccess
-i1s repeated at the same area of the sSurface.
; 4,1.4, The number of colored sections corresponding to the num-
E‘ér of pores are counted on the tést surface of the coating.
The arithmetic mean of the values of three measurements 1is
sed as the measurement result. The ohtained porosity is applied
0. a unit of the surface ares.
4,2, Method of Filter Paper Application
,,3.2.1% This method 1s based om chemical interaction of the _
ibase metal or a sublayer with the reagent in the areas of pores
aﬁother discontinuities 1in the coating with the formation of




articles with a simple form, when the contour of the article per-
‘mits the application of filter paper.

4.2.2. The articles are degreased in accordance with Section
3.1, 4,

Filter paper, which has been saturated with-an agpropriate
solution indicated in Table 10, is placed over the prepared sur-
face of an article. The paper 1s applied in such a way as not to
leave any air bubbles ketween the surface of the article and paper,
‘The paper with an imprint of pores in the form of dots or spots 1s
removed and washed with a stream of distilled water and dried on
.clean glass.

The solutions usea for the determination and the test reglimes
.are given in Table 10.

To detect the pores which extend to copper or brass, after
‘washing, the filter paper with an imprint of pores is placed on a
clean glass and a solution of potassium eyanide (40 g/1) is applied
evenly over it. This treatment results in the disappearance of
‘yellow spots (traces of nickel); after thils, the paper is washed
" with a stream of water and dried on the glass. The dark-red and
:blue spots (btraces of pores extending to copper and steel) remain-
ing on the paper are counted.

In order to detect pores which extend down to nickel, the
:filter paper wlth an imprint of pores 1s placed over c¢lean glass
add an ammonia solution of dimethylglyoxime (dimethylglyoxime -

2 g/l and 25% ammmonia - 500 ml/1) is applied evenly over is.
After the bright-pink dots or spots, characteristic for nickel, are
:formed in therareas of pcres, the filter paper is washed with a
:stream of water and dried on the glass.
A During this process the traces of pores extending to steel
“and copper fade and do not interfere with the counting of the pores
‘extehding to ntckel,
7: The determination of the porosity of the coatings with an up-
per chromium layer is performed not earlier than 30 min after the
chromizing process. In the case of very porous chromium coatings
on the copper-plated ateel, copper.and lts alloys, the traces of
ébbes extending to copper and brass are not shown clearly on the

i vl
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?pgggr»gndvtpe dark-red spots have to be counted on the article it-
! : These traces of pores should be visible with a naked eye.

" 4,2,3. The number of pores is determined as follows.
: The filter paper with the imprint of pores 1is placed on a
gglass, which is divided into square centimeters. The number of
zpores is counted in each square. The numbers obtained from each
'square are added. The area of the paper in contact with the part
gis measured and the number of pores per unit of surface aresa 1l1s
?determined.

'5, METHOD FOR TESTING THE ADHESION STRENGTH OF COATINGS

: 5.1. These methods are based on the difference between the
Ephysicomechanical propertles of the coating metals and the base
metal of a component. q
; 5.2, The test methods are selected depending on the metal of
‘the coating, type, and purpose for which the part was designed.

% 5.3. Various types of equipment and devices can be used for
‘these tests (polishing and scratch-brushing machines, muffle fur-
inaces, vice, etec.). ‘

5.4, Polishing Method
5.4,1. The surface of a coating 1s polished for at least 15 s,
: Discs made out of coarse calico, felt, and other materilals
?are used for polishing; the pastes - crocus, chromium, and others.
Polishing rate - 20—-3C m/s.
: There should not be any swelling or separation of the coating
‘after polishing.
; 5.5. Seratch~brushing Method
: 5.5.1. The coating surface is subjected to scratch brushing
%fbr at least 15 s.
i,#,:ﬁghe scratch~-brushing method employs steel and brass brushes _
f(ﬁgxysoft coatings) with the diameter of the wire at 0.1-0.3 mm
d. the speed of rotation at 1500=2800 rpm.
__ _ After this treatment, the surface that was tested must not
how_any swelling or seﬁ@ration of the coating.
.56+ Heating Metn§§
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*STG l.-The coated articles are heated for 0. 5—1 0 h and then
ooled in air.
_’The heating temperature for the articles with all types of
oatings, with the exception of zing, cadmium, tin, lead, and tin-
5 Jedfalloys, is given in Table 11.

Table 11

Base metal Heating temperature, °C

El*eminum and its alloys ) 190+5
gt L ’ 12545
opper and 1ts. alloys 2505
eél and cast iron 35045
tanium and its alloys ' 21045
ﬁesand its alloys 14045

gNote. It is permitted to reduce the heating temperature for the
éarticles which have seams soldered with solders whose melting point
‘s lower than the heating temperature shown in Table 11.

~

‘ For the zine and cadmium coatings, the heatinhg temperature
-must be between 180 and 2C0°C; for the tin, lead, and tin-lead al-
ley coatings - 140-160°C.
; ' The article that was tested should not show any swelling or

7 %§eparation of the coating after heating.

't 5:7. Winding Method %

i 5.7.1. This method is used to determine the adhesive strength.

'oatings .on wire.




After testing, there should not be any separation of the coat-

1ng .on the surface of the coating.
- 5.8, A Method Utilizing a Network of Scratches

5.8.1. Using a sharp steel point, 4—6 parallel lines cut right
through to.the.base metal are made on the test surface of the coat-
Ang at 2.0-2.5 mm from one another and -6 parallel lines per- -
pendicular to the other. The lines should be made in the same
;direction.

The surface belng tested must not show any separation of the
-coating.

5.9. Bending Method
‘ 5.9.1. The coated articles are subjected to bending at a 90°
.angle in both directions up to a fracture.
i There must not be any separation of the coating at the point
‘of fracture.

6. METHODS FOR CHECKING THE PROTECTIVE ABILITY OF NONMETALLIC AND
NONORGANIC COATINGS '

6.1. The drop and immersion methods are based on the distrue-’
‘tion of a coating under the effect of the test solutions. The
;evidence indicating that the coating is destroyed is a contact pre-
icipitation of copper on the base metal or a change 1n color of the
ésolution drop, caused by the interaction between the base metal
?and solution, or the formation of the products of corrosion.
The oxide and phosphate coatings are tested before saturation.
: The anodlized oxide coatings on aluminum with fillers are tested
‘“-u later than 3 h after filling.
: 6.2. The following items are used for this test:
dropper as per GOST 9876-61;
stopwatch as per GOST 5072-6%;
solutions used for testing the protective ability of coatings
are given in Table 12.
“-- -6.,3. The articles are degreased as indicated in Section 3:1. u~
e T 1 Drop Method
—6.4.1. To test the protective ability of the anodized and -
fdﬂeicoa‘tings on aluminum, &nd: 1t &1loys, 1+2 drops of solution
‘f»tgvghe surface of the caating. The determination °




o lis timed with a stopwatch.
. The time norms for the drop test are indicated in Table 13.
: ‘During the period indicated there should not be any change ini
olor of the drop (from orange to green).

To test the protective ablility of the phosphate coatings, one
rop ‘of solution #31 is applied to the coating from a dropper and
1.-change in color is observed from blue to yellow, light green, or
~ ired. The moment at which the color changes is established by means

;f ‘8. stopwatch.
- The resistance norms of the phosphate coatings are given in
able 14.

TABLE 14

‘{me before the color of the drop Coating resistance
anges, in min norm

Highest
Normal
Average
Lowest

[
L ‘
<\ il ot it
T
R
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~ 6.5. Immersion Method
! 6.5.1. To test the protective ability of the oxide coatings on
géﬁeel, the samples are immersed into solution #29 at 15-25°C for
=§30‘s. After this, the samples are removed from the solution, washed
in distilled water, and dried with a filter paper,
é‘* The test surface should not show any spots = "contact preaipita-
tion of" copper.
: "It is permissible to test with a drop method using the same
*solution.
! The:properties of the phosphate coatings on steel, intended
:ito—ccntain olls and lubricants, are checked by immersing the gart
3; tu*solution #32 at 20+5°C for 15 min., T
~—At the end of 15 min, the part is removed from the solution, :
a ~and dried. :




At the end of this period, the article is removed from the solution,
iwashad, and dried.
i At the end cf one hour, the articles are examined with a naked
-eye.
ﬁj One should not observe any corrosion of the base metal on the
—tast surface.

. jLMETHODS FOR CHECKING THE SPECIAL PROPERTIES OF COATINGS

: 7.1. The methods for checking the speclal propertles of coat-
Eings are given in attachment y,

8. REAGENTS AND MATERTALS

i -8.1. Reagents a&nd materials used for testing the coatings are
—given in attachment 5.
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Recommended Attachment 1 to GOST 16875-T71

%IHSQRUCTIONS FOR PREPARING A THIN SECTION

7 The sample for a section 1s .cut from an article in such a
%géyAas to have the blane of the coating strictly perpendicular to
é;he plane of the section.

i In order to preclude the distruction of a coating while ob-
taining a section, a ispecial- protective-metal layer 2030 pm thick
is formed, which has a good strength: of-adhesion with the coating
to ke tested and which is relatively hard.
i It is permissible to pour the sectlon by means of fuslible als
%loys (Rose's alloy, Wood's alloy, etc.) or such materials as shel-
1ae; organic glass, sulfur, and other.

Thé materials for the pourimg of a sample with a coating must

.- &) sufficient mechanical strength.
... buring subsequent grinding and polishing of the sample, the
itruction of the filling material is not permitted and it should
ot-be rubbed any harder than the coating materialj
~b) limited melting point. i
‘The .smearing of the filling material is not permitted during




%pp;i§h:ng,;whiph is accompanied by heating.
. . During pouring, the sample is piaceg vertically into a metalli
;ring. The metal ring is placed on plane mirror glass and the sam~
:‘ple 15 secured by means of some clamp such that it coincides
‘with 1ts mirror image. :
/ When flat samples are used, the -pouring can be omitted.
In this case the sample is secured by means of metallic jaws.
Intermediate pleces made out of soft metal (aluminum or cop=-
per) are placed on each side of the sample to protect it against
-compression.
: ‘When the sections are prepared, it is recommended that the
igr;nding and polishing be performed at a 45° angle to the coating.
: To prevent the smearing of metals, it is recommended that the
%ér;nding and polishing be done at a 45° angle to the coating during
‘the preparation of samples.
: The process begins with the sample being worked with a rough ~
7§f11e, with a subsequent change to a barette file. After this, it
Eis worked with a sandpaper, changing from coarse to fine.
: When golng from one type of sandpaper to the next, care is
‘gtaken to remove the polishing dust, since the dust from the preced-
-ing phase causes scratches on the section during subsequent treat-
ément. In going from one phase tc the next, the direction of motion
:should be varied.
‘ The final phase - polishing - 1s performed using a felt or a
‘wool disc with the aid of the chromium, aluminum, or magnesium
foxide paste, depending on the material being studied.

%Recommended Attachment to GOST 16875-71

iPREPARATION OF SOLUTIONS

~-— —Solutions # 1, 2, 5, 7, 8, 10, 13, 15, 16, 17, 18, 19, 21,-22,

*EQ -25, 26, 27, 28, 29, 30, 32, and 33 are prepared by dissolution.
n~distilled water.

+~——— 8olutions 3 and 9

§=§§h¢300 g of ferric chloride are dissolved in 200-300 ml of dis-—

itidled water and 100 -g of copper sulphate are dissolved in the

A il R
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=same amcunt of distilled water at 50-60°C. After cooling, doth
‘solutions are transferred into a=l-l~measuring flask and the volune
-of the solution is brought up to the mark, then the sol:** is
“filtered.

Solution 4

A batch of 60 g of ferric chloride is dissolved n 20° =1 «f
-distilled water and 30 g of copper sulphate are dissolved 3. t.e
}éame amount of water separately at 50-60°C. After cooling, both
solutions arc transferred into a 1 7 measuring flask; to this flask
‘are added 220 ml of hydrochloric acld and 100 ml of sulfuric acid
with the specific gravity of 1.19 and 1.84, respectively. After
5the solution 1is cooled, 1t is brought up to the mark with the dis-
ftilled water.

Solution 6
i ¢ 150 g of ferric chlroride are dissolved in 500 ml of distilled
iwater and 31 g of antimony trichloride are dissolved separately in
‘150 ml of ;hydrochloriczacid. Both solutions are transferred to a
& -measuring flask, 250 ml of acetic acid are added, and the total
‘volume is brought to the mark.

Solution 11

50 ml of ferric chloride are dissolved in 150 g of 1N hydro-
fchloric solution and 20 g of copper sulphate are dissclved in 300
‘ml of distilled water separately. Both solutions are transferred
éto a 1 I measuring flask and the volume 1s brought up to the mark.
' Solutions 12 and 20
: 50" ml-o0f:distilied water arée added to 62 g of boric ascid to
%obtain a homogeneous thick mass. Then, hydrefluoric acid is sd-
%ded with constant mixing until the boric acid is completely dis-
‘solved. It takes 175 ml of hydrofluoric acid with a specifio
fggx"avity at 1.13 for 62 g of boric acid. This selution is prepared
An 8 vessel made out of organic material.
¢ An aqueous solution of fluoboric acid (1:10) and hydrogen
peroxide (30%) are used for the chemical siripping of a coating
:and for the drop method at 2.5 ml to 100 ml of diluted acid. Hydro-




[ SR

) ﬁﬁ; 2000 g of ammonium nitrate are dissolved inl1 of distilled :
A ‘Water with mixing and heating up *to loeCc. Then the solution is ‘
~if11tered. 7

~ _ Solution 23 -
) _ 135 g. of sodium hydroxide are dissolved in 500 ml of distilled
“‘water and 80 g of lead acetate are dissolved in 500 ml of distilled
;%ﬁéter separately- Ther the solution of lead acetate is added in
Esméli amounts to sodium hydroxide with mixing, first at room tem-
}perature and then with heating until complete dissolution.

Solution 31 N

82 g of copper sulphate and 33 .g.of .sodium chloride are dis- ;
'solved separately in small volumes of distilled water. Both solu-
;tions are transferred to 2 1 I measuring flask, to this are added )
13 ml of 0.1N solution of hydrochloric acid, and the volume is
brought up to the 1 7 mark.

§§ecommendedettachment 3 to GOST 16875—71
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‘INSTRUCTIONS FOR PASTE PREPARATION

1. Paste for degermining the: porosity of coatings on parts
made of steel.

A weighted sample of a-o-dipyridyl or O-phenanthroline in the
%amount of 1-2 g are dissolved in 100 ml eof 0.1-0.2N hydrochloric
§acid sclution.

: Then titanium dioxide is added to this solution, ecalculated )
at 10-15 g for 10 ml of solution. This mixture is mixed thoroughl?

‘until a homogeneous mass is formed. This paste should be used :

—=within 10 to 14 days.

%' When this paste is used for longer period of time, it nay get

*contaminated with iron compounds..

7 2. Paste for determining the porosity of coatings on copper
'and its alloys.

. Composition #1 -

A 20% solution of diphenylcarbazide 1s prepared in glacial

__acetic acid (solution 1) with heating on a water bath. Then




:his mixture The mixture i§ mixed thorcughly with the addition :
£ each component. ‘The ratio of the vclumes of solutions. 1 and 2

Ap optimum ratio for the volumes of solutions 1 and 2 and
;iéeifihe 1s 1:1:0.5.

The paste is. gocd for 2 to 3.days.. - -

Compos*tion 2
) A préparation is made of.a 2% aqueous solution of cadion. II P
isolution 1) and solution of ammonium persulfate in ammonia; con- i .
a umspersulfate and:5=20zml-ofs;ammcnia (snea;
iftc gravity of 0.91) for 100 ml of solution (solution 2). . 7

-Solutions 1 and 2 are mixed in a 1:1 ratio. Titanium diexide- ‘
*‘is added to this solution, calculated at 12-15 g for 10 ml of solu——
:ion, The mixture 1s mixed thoroughly until a homogeneous mass :
s obtained. .

This paste 1s good for 3-4 days.

3. Paste for determining the‘porosity‘of coatlings on parts

nade out of aluminum and its alloys. :
- A 2% agqueous solution of alumindn is.prepared. To this solu-§
‘tion, titanium dioxide 1s added in the amount of 15-20 g for 10 ml:

jof solution and 20-25% solution of hydrogen peroxide with the :
jderisity of 1.14=1.15. The ratio ?f the volumes of the aluminum
— é@gih§drogen peroxide solutiongzié 1:0.5. The mixture is mixed
horoughly ‘until a homogeneous mass 1s obtained.

The paste is good for 3-U h.: P
) h Paste for determining the porcsity of coatings on artieles H
:made out of zint and its alloys. B
4 Wﬁ*z sélution of diphenylthlocarbazide is prepared in ethyl “or |

4l 1

b g

i by, s g

1;:2;;3 alcohol, 001taining 0.5 g of diphenylthiocarhazide 1n 100 <i




e To bhe obtained solution 1, titanium dloxide is added in the
amount of 20-30 g for 10 ml of solution.

1171¢thia mixture. The ratio of the volumes of solutions 1 and 2 is

equal o 112+ This mixture is mixed thoroughly until a homogeneous
gnaas is obtained,

This paste is good for 3-U days.

Solution 2 is added to

zReoommended Attachment 4 to GOST 16875~71

:éMETHODS FOR TESTING THE SPECIAL PROPERTIES OF COATINGS

1. Method rfor Checking Microhardness

-4 The micrchardness of coatings is tested in accordance with
?éosT—guso -60.

« 24 Method for Testing the Specific Electrical Reslstance of

2 1. This method 1s based on the measuremsht of the speclific
éiectrical reslitance of a coating by nmeansg of an electric-measur-’
ing bridge.

This method 18 used to determine the speclfilc electrical re-
istance of any metal coatings.

NI 2.2, Single-double electrical measuring bridepe of the type
- -EMOD-RH is used for measurements in the range from 10' 5~ 105 ohm,

éliwith an acecuracy class of 0.0% as per QOST 7165-66. .
e Other types of instruments may be ussed, if they have the same

--range and accuracy.

2.3, -The coating to be oheoked 1s deposited &nto a wire 0.1 mm

hick'and 0.2-0,5 m long, consisting of a material with high elea-

rical resistance (constantan). To improve the adhesion between

he- coating and the base metal, 1t 18 permissible to apply a sub-
ayer of copper, nickel, and other.

. The wire's 8 length and
he_application of coating
KG_as per GOST 5405-6U4, ~

% 'The wire is degreased as indicated 4in dectlon 2.1.4 of this
andard,

dlameter are measured before and after
by means of an optical caliper .of type

e e

The wire wjth the coating te he t@sted ig eonnected ,to the
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joorresponding terminals of the bridge for measuring resistance.
fThagresistance of the base metal wi*h and without the coating, The
'detérmination is performed in agcordance with the instructions with
the instrumenv.
- It is permizaible to make measurements uaing a sample represen-
‘ting a metal coating separated from the base metal.
2.4, The specific resistance p is determined in ohm-mmg/m,
-using the formula: Rhts
n—-—z——-——-—’
" 'where
S - cross section of the -ccating, mmas
1 - length of the wire segment belng measured, m;
Rh - resistance of the coating,. ohm.

The coating reslstance R 18 deter~inad by the following for-

rmula in ohms:

Rtotal Rbase N

R
(Rbase Rtat\I

:where
Ryotg) - tOt2l resistance of the base metal with coating, ohmj

R - resistance of the base metal (takling into account the

sublayer), ohm.
The cross section of the coating S is determined by the fol-

flowing formula in mm2:

base

¢ T 2_ 2

: . S = 'ﬁ“(fnl De):

.where
Dl-" dlameter of the wire with coating, mm;

Dé - diameter of the wire without coating, mm.

) The arithmetic mean of Lhree measurement values 1s used as the
*measurement result,

;. 3. Method for Checking the Contact Electricsl Reslstance of
‘4che Caating.

3. 1. This method is based on the determination of the ventact
resistanca ef a point contast of twa condugteors made from coppar '
*and 1ts alloys, coatea with the metal belng tested.




1
{
i
1

E A_ method is uzed tb measure the contact -electrical. v
tanee of metal coatings.
) The drawing shows the dlagram of the device,

i ey b g A Iy o | R N e 1 N e

. 3.2. To determine the contact resistance, the coating to be
‘bested is applied onbo a wire made of copper or its alloys which is
‘L b in diameter.

' The sample i3 degreased before testing.

3.3, The sample is connected to the device consisting of the
xdireet»eurrent scurce §, ammeter, reference coll:as per GOST 686469,
ahd rheostat by means of the connectors Hni, Ka2, Hn3, and Hnd.
§ The load to the upper ot lower wire is varied by means of a
§§bécl&1 device. Drop in voltage 1s determined at the point of con-
Etacb and at the terminals of the-reference colliby -means -of the
*pobentiometers of types R306, R307 as per GOST 92U45-<68, The load °
lfat the contaet and the current strength are established depending
:on the regquirements for contact.  The recommended loads for the
_jdetérmination of the contact electrlical resistance are 10, 20, 50,
éhd 100 g at 50 wA. The determination is made at 18-25°C and re-
31 .iVe ‘humidity of the alr at NV—VBX. The measurements are taken

iin aeeordanne with the instruationa accompanying the instrument.

{w-—e e

- 3 h\ The contact electrical resistanee R, 1s determined by




;§tgéffgl§9wing formula in ohms:

‘where
AE - drop in voltage at the contact, mV;
I - current strength in the circult, mA.
The current strength I in the circuft is determined by the
;following formula in milliamperes:

AEl - drop in voltage at the coll's terminals, mV;

Ry — resistance of the reference coll, ohm.

‘The recommended values for R are 0.1-1.0 ohm.

: The arlithmetic mean of three measurement values is accepted
*as the measSurement result.
§ 4. Method for determining the electrical breakdown voltage.
? 4,1. This method is based on an electrical breakdown in a
" dtelectric layer under the effect of applied electrical voltage.
j This method l1ls used for measuring the breakdown voltage in
%nonmetal electrical insuléting coatings (anodized oxide coatings
‘on aluminum and its alloys).

: 4,2, A device of type UPU-1l as per MRTU-TU AE2-771-001 is
‘recommended for the determination of the breakdown voltage.

f Devices of various designs are permitted.

% It 1s recommended that the measuring electrodes be made from
za solld alloy wlith the roughness of the working surfaces not lower
than V 7 as per GOST 2789-59 and the curvature radius of 1.5 mm.

4,3, The samples are degreased before testing.
““ 4,4, The voltage 18 determined in two ways:

l
§
H
t
§

77 g) electrical insulation coating is removed from a small area.
on “the sample and one of the electrodes is placed at the cleared
spot, while the second electrode - to tne ooating belng tested.
%Tﬁeybéltage, at which a breakdown occurs, 1s equal to the voltage

R




by the détermination is made without damaging the electric

iIsulation coating. The electrodes are arranged at a distance of
icm from one another. The breakdown occurs at two points of the

gpiééﬁricai insulation coating. The magnitude of the breakdown vol-

Zxﬁge—is equal to half of that recorded by the instrument.

i  The pressure of the measuring electrode, where it comes in

-contact with the surface of the coating being tested, must not ex-

‘deed 50=75 g at the moment of determination. The electrodes should

‘be-secured in a grounded head (holder).

i;tr The measurements. are made at a voltage, which increases con-

ft}ﬁﬁally‘from 0 to the specified measurement limits. The voltage

éiééfeaée rate should not exceed 25 V/s.

: - 'The measurement is made at 15-35°C and at a relative humidity
_of the alr at 45-75% no sooner than 1 h after anodization.

:>A The arithmetic mean of flwe measurement values is accepted as
.the measurement result.

: 5. Method for Determining 011 Absorption

: 5.1, This methos 18 based on the determination of the amount
éof:oil adsérbed by a coating.

% ~ This method 1s used for determining the oll absorption of the
;pndéphate coatings on parts whose surface is at least 30 cmg.

z ~ 5.3, This method employs oil whose viscosity is at 25-35° ¢St
;at. 25°C,

L 5.3, A coated sample is welghed, immersed into oil at 130°C,
;and 1s left there until the oll cools to 20+5°C; after this, the
%Séﬁplé is removed from the oil, the excess is removed with a fil-
§§§§~paper, and 1t is weighed again.
§ ,iVDuring welghing, the temperature must be constant.

The weighing is performed with an accuracy to 0.0001 g.

Cpgsosn den

‘5,4, 011 absorption M is determined by the following formuda

M‘b'-a 3

Vf ?he amount of oil sdsorbed by the coating is determined by the

b, VAR




thass of the samplé»befobé the immersion,'mgf
sample after  the immersion, mg;

mass of the

G o - oo .2
sample's surface area, cm .
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Corrective Attachment 5 to ¢O8T 1687%=71

REAGENTS AND MATERIALS USED FOR TESTIMG COATINGS
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or TU [Technical Specificatlons]

(3) Number of the standard
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Continuation of Attachment §
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Marung oxuenb - MgO ‘
Hatp eaxnit NnOH
Hatpnit xaopucermil | NaCl
~ Harpuii cepuovarnerorucaudi . “(Tno- NazS:0;
cyutpat u.nplm) : : : . -
Harpuil cepnokucaniil Na;SOy .« 10H;0 -
Hatpui naacepiokucasft NazSan
Cepe6po a30ToKIeIoe Ag'\'ﬂ
Cnimog \'E Y CHORNC LT ( Pb(CH;COO)g 3H20
Conpt 1 .onulil TexulNecKil - rita- |
poanammil)  capxa A) S - CHsOH -
Cunpr nponnaenuil . GHWO
CypuMa Tpexxaophcras SbCly.
foeraed. |

Tutana 2Byokuch (f&?uéﬂfucrcp;an) TiOs |

D) L
O-deirarpoain -

(5 -
Ilacra TOU -

(&)
Cnaas Byaa -

1)
Cunas Pose | _ -
Tpuxao TiACH L C,HCl
Cepa 1eNinueckan L —
Bymard, muboua.nbnua .‘»\9 3-—12 —
BymMar AbTpoBagbliag . . . -
BaTa rITPOCKONINCCRAN, . . -
KEY: (4) O-phenathroline (2) [0-phenanthroline]

(6) Wood's alloy
(9) Sandpaper #3-12
cotton

(7) Rose's
(10) Filter paper

Alloy

30

I'OCT 4165—G5

[TOCT 4526—67

FOCT 4328—6(
IFOCT 4223—66
I'OCT 4215~606

TOCT 6318—68
MPTY 6—09—
840—G63

TOCT 1277—63
F'OCT 1027—67

. FOCT 8314—57
ACT TOXMIS

TMPTY (—09—

2980—065

gly MXIT 3052—
TV MXIT 3461 —
53

CTV 30—12246

-|—61

TY MXI1 3348—
52 . :
TY M3 3151 — .
52

OCT 9976—70
I'OCT 12704
I'OCT 3647—59
IF'OCT 12026—G6¢

~|rOCT 3336—6¢

(5) GOI Paste
(8) sulfur, technical
(11) Gygroscopic



TARLE 1

Methods Employed Depending on the Material of the Coating

ﬂpomounum NMETOAN B MANHCHMOCTIE UT MATSIHLLIE HOUKPIITHN

 ‘(33

o )] TORONPUNOANULEID (@) ETOKONPORD IHIErY -
Ocinosnof navepuaa J
(4) (6)
WEMA'RHTHOPO MarniTHOro HeMeT e nroe
MeTARINYECKOrO MeTANINNEEKOTD HEOPraINieCe Kul'Y
(N (9) (%) (7
“Marmmmiui Manmtimid, Maruntha, Morumn)un.
(cTaab, wyryn, un- s.ncxrpoummﬁ.- sJicKTpOMArINT. SOKTpOMATIINT. )
KCAb) nwil,  paanoaxTis-| nuwfl, paanoakTus- | nuwil, patnoaxtTiv-
nwft nwn ML, MCTOA DINpC:
PLIN TOROD
(10) : (1) ) 77)

Hemarnnrimi Meroa nuxpepmx Meroa puxpennin Meron puxpesus
TOKONPOBORRULUA TOKOD, PAAHOAKTHB- | TOKOD, PAANOAKTID: | TOKOW, PAANOAKTID:
(amomnnnd, wmeav | WM V 1] ] CNT
" 2p) '

.(12) (1) .

Hematunrumf Paznoaxrtus- - Marnnmuui,
HETOKUNPOBOAR- . | Miuall, METOA BUNXPE: | SAEKTPOMATIHT — -
wnh (Kepamika,| Bax TOXOB . ' uafl, . paanoaxrtis- )
naacTMacca - ft
KEY: (1) Current conducting (2) Does not conduct current (3) Base

material

nickel)

() Nonmapnetic, meotnlllc
(6) Nonmetal, nonorganic

(5) Mapnetic, metalllce
(7) Mapnetic (steel, cast iron,
(8) Mapnetic, electromagnetic, vadlcactive

(9) Map-

netlice, electromagnetic, radioactive, cddy-current method
(10) Nonmagnetlice, current conducting (aluminum, covver, cote.)

(11) Eddy current method, radioactive

not conduct current (ceramlica, plastlca)

31

(12) Nonmapgnotic, doon
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.for the intermittent-jet
method

A diagram of the device




TARLE ¢

(1 Ocu(onnon (3) (%)
Bua METAN Hosep ,
. NOKPUTIA AN MCTATY pacTno- l'\ﬂ.\HI()llC"TN PRCTRONS
' 10ACA0N pa
0 (85 ovarcans
Llnnxonoe Cran | Anyotnit agotoxnc i
Mean cepuornenan
Kuenora consinan | n
(/1) (/2] (13)
Kaamienoe | Craan, Mo 2 | Ammonntt asothorncsiai
| __IH cc cnnanul Kncaora consan 1o
(15) (16)
Meanoe Craan _ € %)
LluiKonuil
cunas_ (17) 3 JKeneao xaopec
Hikeas  (/8) ' MeJt coprioknenan
Hukencsoe | Crann  (4,)
(20) Mecsw 11 co
Wennan  (49) | e
y (25)
Xpomonoc Hikeas  (18) 4 Kneaora coanias (naortiocin
,. Cram, 1,19)
(;/) Kucenora  copuas (iao1inocti
(8) 1,81)
JIesiero aaopioe
Mean cepriorneany
Chnpr sriaonn
(1) RN ETON
CepeOpsiioe|  Meaws n cc O Kaanit ioiern
chAanL, HUKCAL ' Flon
(22)
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Continuation of TABLE &2

y

= {/’( ';"'7/" Tpusnak okonuAnRNgA us.\ucpcmgu
(70)
70 — ITosnacine poszosoro naria
71 — | S
—_ 70 | _
) v7)
17,5 — TMoapnennc oclosuoro me-
- 17,6 TANAA
j0)llosBacuiic po3onoro naATiA
i Tosnaciine uepioro naTia
300 --
100 - |@g)Nosnaciie Geaoro naTHa
/9')1'105113110111:0 po3oBOro nuTIHA
)ﬂommeune PO30BOrO KN
XCATOTO NATHA
g) ospaciiie _Gesoro natiia
— | 220 |yl Tospaennc posonoro nsaila
- 100
60 —
30 —
100
(74)
250 —_ Mosnaciiue ocHOBHOrO MeTan-
7,5 — | J8
'150 - | rlonnneuue 'Teplioro nsTHE
i J . 9 ey o
r o= 160 g',?.? SR :
Lomand 250 ' ;3‘ .' i ,\, )
31 : w— S T

34
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. Continuation of TABLE 2

‘KEY ¢

NOTE:

30 [, (8)

Mecaitoe, . [Craan " [6| Xeneso xnog%%
CHAAD MCAb. ~ Kueaora consnan  (nnotocts
unuK - (naryu- 1,19)
" noe) | © Knenora yreycnas (aensnan)
| CypubMa Tpexxaopucrasn

(1) Type of coating (2) Base metal or metal of sublayer

(4) Components of colution (5) Concentration (6) End-of~test
indicator (7) Zing (8) Steel (9) Ammonium nitrate Copper
sulfate Hydrochloric acid 1IN (10) Appearance of a pink spot
(11) Cadmium (12) Steel, copper and its alloys (13) Ammonium
nitrate Hydrochloric acid 1IN (1l) Appearance of base metal
(15) Copper (16) Steel (17) Zine alloy (18) Nickel (19)
Copper and its alloys (20) Nieckel (21) Chromium (22) Silver
(23) Copper and its alloys, nickel (24) Ferric chloride

(25) Hydrochloric acid (density 1.19) Sulfuric acid (density
1.81) Ferric chloride Copper sulfate Ethyl alcohol (26)
Potassium iodode Todine (27) Appearance of a black spot

(28) Appearance of a white spot (29) Appearance of a pink or

yellow 8pot (30) Copper, copper-zine alloy (brass) (31) Ferric
chloride Hydrochloric acid (density 1.19) Acetic acid (placial)
Antimény trichloride

1. When determoning the thickness of a chromium layer, in order

to disrupt the passive layer, it 1s necessuary to touch the surface
of an article with a zing rod wetted with the solution being used.

35
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Continuation of TABLE 2

2. In the case of difficulties encountered in the determina~-
tion of the end of dissolution of copper coatings on steel, a drop
of 1.5% solution of antimony trichloride in hydrochlopic ac¢id (1:1)
1s delivered peripdically from a pipet after the appearance of a
shiny pink spot of the contact-precipitated cédpper or shortly before

- the dissolution of the coating (before the appearance of a dark .

spot). The appearance of a dark spot 2—3 s afpep the drop is ap-
plied indicates that the coating has been dissolved. BEefore the
drop 1s applied and before the continuation of the Jet test, the

- area to be tested 1s rubbed out with filter paper.

36



CUUAVLE 3
—

‘l‘mue%a-rypu,

@

//} "'gama’ua HOKPRTHAN (1),

(3)

llﬁﬂKOBOfO ‘RO.‘!,M"QBOTO

Nl

7

©oMeAt E)l"g

{nas %cg)noga

:

vy

{aag f:(“r&afm

!2
13-
14
15
16
A7
18
19
20
21
22
23
24

0
&

26
27

28
29
30

, ﬁ

,9.1

0,542
(l,‘ib()
0,574

10,580 -
0810 -
0,630

0,645
0,670

0,650

0,715
0,740
0,752
0,775
0,790

0.808
0,824
0,833

1 0,190 .

0,201

0,207
0211
0,217
0,223
0299

ngt

| '0,4.
Q247

0,253
0,260
0,265
(,272
0,279

0,286
0,294

0,302

0,538
0,568
0,602
0,641
0,685
C,735
- 0,794
0,862
0,996
0,980
l 0,‘()
1,099
1,163
1,220
1,266
1,333

1,389
1,429
1471

t

0,699
0, 73r
0,763
0,802
0,836
0,870

-

.- "
o Ay o)

ey

e e

-~
L

*\

B e

I

I e R




© - Gontinuation of TABLE 3

- Y “ v kR PRGN
CHNMAGMEN 38 | ek, MNA | ,
s oz .o o v £,

N3 P | | IO
lm’t:egfﬁ)oro Ix 0 7’} ' (t? CAB-HUAR
, ae ., Xpomonoro cepelpruoro (ran “CTBON
y 6)

. 0236 -
L0262 |
0204 | —
6333 . | 0,004
0376 | 0,0
0420 | 0,109
0467 | 0,120
6493, f 0,181
‘o5 - | 0,130
0,546 0,147
0,575 0,156
0,606 0,164
0,641 0,169
0,671 0,174
0,709 —
0,741 —
0,769 -
0,800
. 0838




Continuation of TABLE 3

KEY: (1) Coating thickness (H.) removed in 1 s, in pm. (2) Tempera-
ture, °C (3) Zine (U) Cadmium (5) Copper (for solution #3)
(6) Nickel (7) Chromium (8) Silver (9) Copper-=zine alloy
(for solution #6)

NOTE !

The value (H,) is given for the zinc coatirpgs from cyanide,
sulfate, ammoniaté, and zincate electrolytes; cadmium coatings
from cyanlide electrolytes; copper - from sulfate (for sdlution #3),
brass - from cyanide; nickel - frpm sulfate and fluoboriae; silver -
from cyanide and thiocyanic acid} dull chromium « from sulfate;
copper - from sulfate and ¢yanide electrolytes (for solution #6).
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Fig. 2.

Diagram of the device for
intermittent-jet (electro=
jet) method
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.4 . K3
3
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KEY: (1) Correction factors for coatings out of nickel electrolytes

A with luster-forming additives (2) Time period, s (3) 1,4
butinediol (4) Coumarin and n-toluolsulfamide (5) 2,5-2,7-
naphthalinedisulfonic acid and formalin (€) 2,5-2,7-naphthal-
inedisulfonic acld
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TABLE 5

S O P

(1) A;l’a;!muna HOKPHNTHSR (H ) (cau)meuaa 1 M4 pacTBOpa, MAKNM
Temnneparypa, e e e e ‘
SRR Y] @) | 5| (@)

UNKKOBOTO | K2AMHEBOTO | MEIHOTO {HHKEIEBOrO

12 1,465 | 0,886 2,268 0,995

13 1,501 0,900 2,370 1,091

14 1,540 0914 2,481 1,211

15 1,597 | 0,929 2,604 1,355

16 1,610 | 0943 2,747 1,510

17 1,645 | 0,957 12915 1,681

18 1,688 -(}971 3,115 1,832

19 1,740 | 0,986 3,344 1,908

- 20 1,776 | 1,000 3,546 1,956

21 1,845 1,014 13,717 2,070

09 1,895 | 1,029 13,606 | 2,151

23 1945 | 1043 14,065 | 2,042

- 24 1,990 | 1,067 44,255 | 2,347
2 2033 1 1071 14,425 o) 2433
26 2,080 1,086 { — ‘*‘ 2,520
27 o126 | 1000 | — | 9262
28 . 2,173.1 1,114 — 2,720
29 - 2219 1 1,129 — 2,820
30 2,266 1 1,143 ~ 2,920

KEY: (1)

(2)
(6)

NOTE :

The

sulfate,
copper from sulfate, and nickel from sulfate electrolytes.

Coating thickness (HV) removed by 1 ml of solution, pm
Temperature, °C (3) Zinc (4) Cadmium (5) Copper

Nickel

value (H,) is given for the zinc coatings from: c¢yanide,
ammoniatg and zincate electrolytes; cadmium from cyanlde;

A AN LA AN

« me———
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-~ (33)
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(r0) .
Craan, Meib
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(35)
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—ifor- TABLE 6

31) Type of coating (2) Base metal or metal of sublayer (3) Num-
;er of solution (4) Solution components (5) Concentration, g/i
—36)=Amount of the component (7) Time (seconds) the drop is left
on the surface (8) End-cf-measurement indicator (9) Zinc Cadmium
310) Steel, copper and its alloys (11) Potassium iodide Iodine
{(12) Appearance of base metal (13) Copper (1l4) Steel, nickel

315) Silver nitrate (16) Appearance of a dark spot on steel or a
white spot on nickel (17) Nickel (18) Fervic chleride Copper
sulfate (19) Appearance of a pink spot (29) Siiver (21) Copper
and its alloys (22) a) Potassium iodide Iodine b) Potassium
‘thiosulfate Distilled water (23) Tin (24) Ferric chloride Cop-
ier sulfate BHydrochloric acid (density 1.19) (25) Tin-lead alloy
{(P0S) (26) Fluoroboric acid (density 1.15) Hydrogen peroxide 30%
Distilled water

NOTE:

: When testing the thickness of silver coatings, a drop of solu-
%tion a is applied to the coating and left there for 60 s, after
&hich, it is removed with a filter paper and a drop of solution b
4s placed in the same spot.  which is left there for 30 s and then
blotted with filter paper. This procedure is continued until the
‘base metal or a metal sublayer shows through. When calculating the
Ecoating thickness, only the number of drops of solution a .s taken
éinto account, since solution b is a supplementary solution used to
%eliminate the silver lodide formed in the process of silver dis~
ésolution.
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TABLE 7

(2)

“Toautuna NOKPUTHS
ONHOI KanJaeil, ANM

(H ), c)nnmae.vaﬂ 44 VKasdgHoe npem;

{ H "a, , e . —— v -
T?h negé'ryra : 3 | (4) (5 (6) cnaias 0.10B0-CBHHeU
unnuonorokuennoro HHKC.1eBOTO —
, 60 s ¢ |'30s k| 30s MoC 30 ¢ |110CG1 30 s »
12 1 =0, 87 0 83 0,95 0,68 0,53
13 -0, 91 ',’uO 85 0,57 0.70 0,54
14 0,96 0,87 0.59 (0,72 0.55
15 1,01 10,89 0,651 0,73 0,56
16 1,056 ..10,93 0,63 0,75 0,57
7 1,09 0,97 0.65 0, 77 107
18 1,14 1,01 0,67 C,79 0,68
19 1,18 1,00 0.69 081 ¢ 038"
20 1,24 11,08 0,70 0,83 .} 0.9
21 1,27 1,11 0,71 0.84 0.50
29 - 1,32 1,14 0,72 0.8 0.60
23 1,36 1,16 0,73 0,88 0.6!
24 1,40 1,18 0,74 0.60 0,52
25 1,45 1.20 0.75> 0,42 0,6¢
26 1,52 1.21 — 0,94 0,63
27 1,09 1,23 - 0,96 0,64
28 1,66 {124 — 0.97 0.65
29 1,73 1,25 — 0,99 0,65
30 1,80 1,26 — 1,03 0,66
_ KEY: (1) Coating thickness (H, ) removed in the glven time by one

drop,

pm

(2) Temperature, °C

(6) Tin-lead alloy

NOTE:

1. For the cadmium coating, the value (H
at 12-30°C, is equal to 1.2;

(3)

Zinc

(4) Copper

(5) Nickel

), removed in 30 8
for the tin coatEng thils value, at the

same time and temperature, 1s 0.55; and for the silver coating, at

18-25°C and for 30 s, this value 1s equal to 1.10.

2. The value {H ) is given for the nickel coatings from sulfate
electrolytes; copper coatings from the sulfate and cyanide electro-
lytes; zink coatings from the ammonliate and cyanide electrolytes;
cadmium coatings from the sulfate and cyanide electrolytes; tin
coatings from:ithe aclid and alkali electrolytes; silver coatings
from cyanide and thiocyanic acid electrolytes; tin-lead alloy from
fluoroboric electrolytes.

3. When the thickness of nickel coatlng is less than 3 um,
a drop of a solution 1s left for 15 s..
0.3 pm of nickel in 15 s.

46

At 18°C one drop removes
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KEY FOR TABLE 8:

;1)§Type of coating (2) Base metal or metal of sublayer (3) Num-
ber iof solution (4) Solution compunents (5) Concentration, g/l

(6) :Amotnt of component (7) Temperature of solution, °C (8) Method
of determination (9) Zine (10) Steel (11) Sulfuric acld (density
1,84) Hydrochloric acid (density 1.19) (12) Using the difference
of masses (13) Cadmium (14) Ammonium nitrate (15) Saturated solu-
tion (16) Copper (17) Chromium anhydride  (18) Nieckel (19) Am~
monium nitrate Acetic acid (glacial) (20) Chemical analysis for
nickel (21) Chromium (22) Nickel, copper and its alloys (23)
Hydrochloric acid (density 1.19) Distilled water (24) 1 volumetric
;art (25) Hydrochloric acid (density 1.19) Antimony trioxide

i(26) Silver (27) Steel, copper and its alloys (28) Nitric acld
(density 1.41) Sulfur‘c acid (density 1.84) (29) 9 volume parts
‘(30) Chemical analysis for silver (31) Tin, tin-lead alloy, lead
'(32) Fluoroboric actd (density 1.15) Hydrogen peroxide (30%)
Distilled water (33) Copper-zine alloy (brass) (34) Tin-copper
alloy ("white br-nze" -40%) (35) Tartarte actd (50%) Nitric acid
e nsity 1.42) (36) T™n (37) Copper-plated steel, copper and its
:alloys (38) Lead acetate Sodium hydroxide (39) Boiling (40)
‘Lead (41) Copper=plated steel (42) Sulfamic acid Hydrogen per-
ioxlde (30%) Distilled water (43) Oxide (44) Aluminum and its
:alloys (U45) Phosphoric acld (density 1.68)

:NOTE:

: 1, The solution #23 dissolves only the layer of pure tin:
éferrostanneous alloy obtalned by the diffusion of tin into iron
iduring fusion in glycerine, does not dissolve.

§ 2. The density of the oxide-aluminum film is 3.42 g/cm3.
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dioxide

KEY: (1) Buage metal
test indioeator
dipyridyl or O=phenanthrolline liydroehlorie aeld Ptanium

(8) Red volor {9)

types of coatings, except zlne snd cadmiuwm {11) Compoesition

#1 Diphenylearbazide Acetic acld Ammonium pergul fate l

Glycerine Titanium diexide

poslition #2 Cadien IT (disodbum aalt of n=nitrodlancaminoano=

(2) Coating
{5) Steel

) ) . €2)
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(3) Paste components (1) Bnd=olw
(6) ALL typer of coabtinpe () a=tw
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. benzinedisulfoacid) Ammonium Ammynia Titanium dioxide

- (14) Zine and its alloys (15) All types of coatings (16)

? Diphenylthiocarba;ide Sodium hydroxide Propyl or ethyl al-

~cohol Titanium dioxide (17) Pink-lilac color (18) Aluminum
and 1ts alloys (19) Aluminon (ammonium salt of the aurin-

tricarbonic acid) Hydrogen peroxide Titanium dioxide (20)
Pink color

NOTE:

Composition #1 is not applicable for determining the porosity
of tin coatings and the coatings by its alloys.
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KEY FOR TABLE 10:

il

: (1) Type of coating (2) Base metal or metal of sublayer

. (3) Number of solution (4) Solution components (5) Concen-

- tration, g/1 (6) Time the solution is left on, in min (7)
Sign of porosity (8) Single-layer and multilayer chromium
(nickel-chromium, copper-nickel-chromium) (9) Steel (10)
Potassium ferricyanide Ammonium chloride Sodium chloride
(11) Blue spots - pores extending to steel. Dark-red spots -
pores extending to copper. Yellow spots - pores extending to
nickel (12) Single-layer and multilayer chromium (nickel-
chromium) (13) Copper and its alloys (14) Single-layer nickel
(15) Blue spots - pores extending to steel (16) Dark-red spots
- pores extending to copper (17) Multilayer nickel (copper-
nickel, nickel-copper-nickel) (18) Bopper (19) Tin
(20) Potassium ferricyanide Sodium chloride
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tion

loys

per sulfate

metal of sublayer

(4) Components of solution
(6) Tine, min
(10) Oxide, anodized

(7) Oxide, chemical

(12) Hydrochloric acid (density 1.19)

chromate
sulfate
chloride

Distilled water

(13) Phospahate

7 PN
t)xncuoe ' é%ﬁ‘ “h&énb‘téﬁﬂox cnas , _
xnnuqecxo¢ Al 3 Y/? '
o) L ’ z?z) _ @) i |
Oknciioe | 30| - Amions- - J I(nc:lo'ra comflau (n.no-moc"rb 25 1’:”{ 1 2-20 |
anoausa- -{ - uHit  u ero]l,19) s L y ’
nHonnoe CrJaBy- l Kannit 18yxpOMOBOKHCAHI 3 & : -
[ .- Boxza nucruaqnponauuaa YAIRRE -
' ,‘ mé :
' e Meas cepuoxncnaa (75 | 822la (76)
¢r3)-| {81 (4) | -Kuncnora consnas 0,1 u 13lmafal 2n
B S Hatpnit xnopucreiit 33 jef1 | Gonee
Qocdar- Cram, © | 77) i =
‘Hoe 32| MeAb  CcepHO-| _Harpnﬁ"x.'xopucruﬁ 30 o/ 13
. |xucaasn. . . L o . : .
R A7) " ,
,. k- I 3 Harpm‘x XAOpHCTHA 10 2/a 5
KEY: (1) Type of coating (2) Number of solution (3) Base metal or

(5) Concentra-

(8) Steel
(11) Aluminum and its al-

(9) Cop=

Potassium bi-
(14) Steel, copper

(15) Copper sulfate Hydrochloric acid 0.1N Sodium

(16) 2 and more

(17) Sodium chloride
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TABLE 13

(1) T e (2 Hopuu spesenii kBHYpoan npn veute.
Saexrpoanta oL TV L purypax, “C, Me Meree, Nun
anoauoro - - COCTORRNE, MATEPHAID
OKCHAWposauws | L !
7 N=13 | 14=17 | 18-21 | 2225 | 2732
7). —_—-
Cepuas Inaknpobamiein ¢ tonuuoit] 20 15 12 8 7
XHCROTA NOKPLITHA O MnM
(é)

Inakuposaunuit ¢ Toawmunoil
DOKpRITHA 10 MKM :

Jiner 0,8 Ma Ges yroawemuoit{ 23 | 18 | 1§ 12{ 10
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. (7)
JTucr 0.8 am u aser 08 v c¢| 30

y 2] 2 171 4
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NGKPHTAR 5 MKM: © ’

(7 L /%) | ‘
Xpouoga.g InaxgpoBaRHuft . — —— 6 4 3
KiicaOTa :

) .
Henaaxwposamu ™ - | = | 3 9 1

-

KEY: (1) Anode-oxidation electrolytes (2) State of material (3)
Time-control norms at temperatures, °C, at least, in min

(4) Sulfuric acid (5) Plated with the coating thickness of

5 um (6) Plated with the coating thickness of 10 um Sheet
0.8 mm without thickened plating (7) Sheet 0.8 mm and sheet
0.8 mm with thickened plating (8) Nonplated filled dichromate
with the coating thickness of 5 pm (9) Chromic acid (10)
Plated (11) Nonplated
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SOL-U'I‘IONS USED FOR ETCHING THE MICROSECTIONS

D | ol (3 %) (s
Baua ntTaaa Hanuenosanne KONRONENTOS Koauveetso Nporpan.
XMt RN MTRIR pacreeps < Kodnouenta Aunacuus
noacaon . 1 wemaaa
3 (7 (§ 9
Hn&ko)noe. Crams ) Auru:xpn:} xp%.\:onuﬂ 200 /2 Raamuit
xaamuesoe, | Hluux u cro| Harpud cepitokucautil 15 2/a it qunk
nMNCAEBOC  |CnaaBht .
S Y4
G ;/ . ' C/Z l /
Hug.'zénoe -Me.ug ) u ee] T Auanax nomem’c, naot-| ofSuemnas Megblf)
cnNasH, Nexund) woctsio 0,9 NacTs )
noacaon nwaj Ileperits ~ pOzZOpO3a 1
CTany, UNMKC It 3%-nan oSueMian
ero cnaesax yaCTh
5)" - ) 74
I-llg«::lé2 Cram G'é) Kucaora gomza. naor- 5 s Cramn
3OS, NpOMO- uocruo 1,41 76)
Boe Cnupr sTunosut 95 aa ol
H a1, L) . cze) _
Axoauntit Kucyora ~ dropucroso: 0.5 as Axoxun-
‘308, Meluoe, A0p0aANER,  NICTHOCTLO it
cepedpauoe 0,987 )
. Boaa aucrnaamposgi-{ 99,0 xa
nas .
(12 (23 Amauak voanuit, naor-] 60w .
Cepelpa- Cra.gb. )uenb -uolglmo 0,9 5 pgepcﬁ-
Hoe % eC cananu. Cpexucy Bogopoaa 3 aa
3%-nan @¢ &0
Boaa anctnaanpopau- 25 aa
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/6 27) (/6)
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Lve - CRupT-HTHA0BBIA- - - - - - 9% 2 o
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T 7 7 Boaa ancrsaanposa- 95 xa
SR T .

(1) Type of coating (2) Base metal or metal of sublayer (3)
Components of solution (4) Number of components (5) Etched
metal (6) Zinc, cadmium, nickel (7) Steel Zinc and its ai-
loys (8) Chromic anhydride Sodium sulfate (9) Calmium and
zinc (10) Nickel (11) Copper and its alloys, copver sublayer
on steel, zinc and its alloys (12) Hydrous ammonia with C.9

"~ density Hydrogen peroxide 3% (13) volume part (14) Copper
-(15) Nickel, chromium (16) Steel (17) Nitric acid at 1.41
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%e 1ty Ethyl alcohol (18) Nickel, copper, silver (19} aluminum
(aogiﬁydrofluoric acid at 0.987 density Ethyl alcohol 7(21) Aluminum
(22) Silver (23) Steel, copper,and its alloys (24) Hydrous ammonia
at 0 9 density 3% hydrogen peroxide Distilled water (25) Silver
%26) Tin (27) Pieric acid Ethyl alcohol (28) Copper (29) Copper
and its alloys (30) Lead (31) Ferric chloride Hydrochloric acid
at 1.19 density Distilled water
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DISTRIBUTION LIST

DISTRIBUTION DIRECT TO RECIPIENT

ORGANIZATION MICROFICHE CRGANIZATION MICROFICHE

E053 AF/INAKA
E017 AF/RDXTR-W
E403 AFSC/INA
E404 AEDC

E408 AFWL

E410 ADTC

A205 DMATC

A210 DMAAC

B344 DIA/RDS-3C

C043 USAMIIA

€509 BALLISTIC RES LABS

C510 AIR MOBILITY R&D
LAB/FI0

C513 _PICATINNY ARSENAL

C535 AVIATION SYS COMD

€591 FSTC

C619 MIA REDSTONE

D008 NISC

H300 USAICE (USAREUR)

P00S DOE

POS0 cCta/CRB/ADY/SD

NAVORDSTA (50L)

NASA/NST-44

AFIT/LD

.LL/Code 1.--389

FTD
CCN
ASD/FTD/NIIS
NIA/PHS
NIIS
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